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DETAILED ACTION 
Response to Amendment 

1 . With regards to the amendment filed on September 1 6, 2005, all the requested changes to 
the claims have been entered. Claims 1,4-17, and 21-22 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1 and 4-17 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Objections 

3. Claim 13 is objected to because of the following informalities: Claim 13 recites the 
limitation "a relative index difference of the graded-index lens." This limitation is considered 
somewhat unclear because it does not specify which indices of the lens are being related (i.e., the 
index of the core to the cladding). Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

5. Claims 1, 5, 11-14, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,768,837 Bl to Thual et al. CThual") in view of the article titled "Ideal 
Microlenses for Laser to Fiber Coupling" by Edwards et al. ("Edwards") published in the 
Journal of Lightwave Technology and provided by AppUcant(s) in an Information 
Disclosure Statement. 



Regarding claims 1, 5, and 21, Thual discloses a fiber lens (e.g., see Figure 4), comprising: 
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a graded-index lens ("GRAD"); 

a single-mode fiber ("MO") disposed at a first end of the graded-index lens; 

a refractive lens ("Li") having a hemispherical shape formed at a second end of the 
graded-index lens ("GRAD") to focus a beam from the single-mode fiber to a diffraction-limited 
spot; and 

a spacer rod ("SI") interposed between the graded-index lens ("GRAD") and the single- 
mode fiber ("MO"). 
Figure 4 of Thual is reproduced below. 
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Fl 

P2 
F8 

P4 



MO 



SI 



GRAD 



10 



Regarding claim 14, it is well-known that optical fibers generally operate in within a range of 
250 to 2,000 nm. Thus, the limitations of claim 14 are considered inherently present in Thual in 
view of the previous remarks concerning claim 1. 
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Thus, Thual only differs from claims 1, 5, and 14, in that Thual does not teach a hyperbolic 
shape. 

The Edwards article, however, teaches that lenses with hyperbolic shape are superior to lenses 
with hemispherical shape (see Abstract). Thus, modifying the hemispherical lens Li in Thual to 
have a hyperboHc shape would have been desirable in view of Edward's teachings. 

Therefore, it would have been obvious to one of ordinary skill at the time of the claimed 
invention to obtain the invention specified by claims 1, 5, and 14. 

Regarding claim 1 1, it is well-known that conventional graded index fibers have core diameters 
meeting the recited values. Thus, a core diameter within the range of 50 to 500 \im is considered 
inherently present in Thual in view of the previous remarks concerning claim 1. Therefore, the 
invention specified by claim 1 1 is also considered obvious in view of Thual combined with 
Edwards. Alternatively, it would have been further obvious under 35 U.S.C. § 103 to adjust the 
core diameter of the graded index lens to meet the limitations of claim 1 1 in order to optimize the 
propagation period as taught by the Semo reference, cited in the previous Office action (see 
Semoatcol. 5, 11. 15-18). 

Regarding claim 12, Thual suggests an outer diameter for his graded-index lens within the 
recited range at col. 4, lines 29-32. Therefore, the invention specified by claim 12 is also 
considered obvious in view of Thual combined with Edwards. 



Application/Control Number: 10/699,450 
Art Unit: 2874 



Pages 



Regarding claim 13, the claimed limitations are considered inherently present in Thual since they 
appear to include conventional refractive index values for graded-index lenses. Thus, claim 13 is 
also considered obvious in view of Thual combined with Edwards. Alternatively, in view of the 
Semo reference, it would have been further obvious under 35 U.S. C. § 103 to adjust the relative 
index difference of the graded-index lens of Thual to meet the limitations of claim 21 in order to 
optimize the GRIN fiber pitch as taught by Semo (see Semo at col. 5, 11. 34-38). 

Regarding claini 21, the previous remarks are incorporated herein. Neither Edwards nor Thual 
appear to mention a lens having a "near-hyperbolic shape" as recited by claim 21. However, 
providing an imperfect or "near-hyperbolic" shaped lens could easily be fabricated by using less 
accuracy or control in manufacturing the hyperbolic lens disclosed by Edwards. Providing a lens 
with a near-hyperboUc shape would have been desirable in order to reduce manufacturing costs. 
Therefore, the invention specified by claim 21 is also considered obvious in view of Thual 
combined with Edwards. 

Allowable Subject Matter 

6. Claims 4 and 15-17 are allowed. 

7. Claims 6-10 and 22 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the hmitations of the base 
claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject matter: 
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Regarding claim 4, Thual specifically teaches forming the lens ("Li") by melting an- end 
of the graded-index lens ("GRAD") (Thual, col. 4, lines 29-32). Thus, in the Examiner's opinion, 
it would not have been obvious to modify Thual so that his spacer rod ("SI") is interposed 
between the refractive lens ("Li") and graded-index lens ("GRAD"). Therefore claim 4 is 
^ deemed allowable. 

Regarding claims 6-10, neither Thual nor Edwards disclose or suggest a mode field 
diameter of less than 10 ^im as recited by base claim 6. In the Examiner's opinion it would not 
have been obvious to achieve this limitation absent applicant's own teachings concerning the 
design of the fiber lens assembly. Therefore claims 6-10 are deemed allowable. 

Regarding claims 15-17, neither Thual nor Edwards disclose or suggest a mode field of a 
beam waist that is less than 10 ^im and a ratio of distance from the tip of the lens to the beam 
waist to the mode field diameter at the beam waist greater than 5, as recited by independent 
claim 15. In the Examiner's opinion it would not have been obvious to achieve this limitation 
absent apphcant's own teachings concerning the design of the fiber lens assembly. Therefore 
claims 15-17 are allowed. 

Regarding claim 22, neither Thual nor Edwards disclose or suggest using a correction 
factor that conqjensates for beam curvature as recited by claim 22. In the Examiner's opinion it 
would not have been obvious to achieve this limitation absent applicant's own teachings 
conceming the design of the fiber lens assembly. Therefore, claim 22 is deemed allowable. 

Conclusion 

9. Since the Edwards reference used in the above rejection was submitted by Applicant(s) in 
a prior art statement, no copies thereof are provided with this Office action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Omar Rojas whose telephone number is (571) 272-2357. The 
examiner can normally be reached on Monday-Friday (12:00PM-8:00PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rod Bovemick, can be reached on (571) 272-2344. The official facsimile number 
for regular and After Final communications is (571) 273-8300. The examiner's RightFAX 
number is (571)273-2357. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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